A variety of odorants attract Drosophila larvae, although this behaviour can be modulated by experience. For instance, larvae pre-exposed to an attractive odorant may subsequently display less attraction towards the same compound. In previous reports, this phenomenon has been interpreted as a drop in olfactory sensitivity, caused by sensory adaptation. We tried to elucidate the basis of this behavioural modification by pre-exposing larvae to various odours. After multiple pre-exposure cycles larvae were repulsed by initially attractive odours, and pre-exposure did not change the threshold concentration driving a behavioural response. We therefore believe that sensitivity to the odorant was only slightly affected in our protocol. Our results thus do not support the previous interpretation and rather suggest that olfactory pre-exposure induces a change in the hedonic value of the odour. Although we did not succeed in elucidating the exact nature of the underlying mechanism, we can reject an association of the odour with the absence of food as an interpretation of the observed behavioural changes; this is because addition of food did not abolish the repulsion to the pre-exposed odour. In addition to ruling out previous interpretations of odour pre-exposure effects, this study stresses the complexity of Drosophila larval behaviour.
A variety of odorants attract Drosophila larvae, although this behaviour can be modulated by experience. For instance, larvae pre-exposed to an attractive odorant may subsequently display less attraction towards the same compound. In previous reports, this phenomenon has been interpreted as a drop in olfactory sensitivity, caused by sensory adaptation. We tried to elucidate the basis of this behavioural modification by pre-exposing larvae to various odours. After multiple pre-exposure cycles larvae were repulsed by initially attractive odours, and pre-exposure did not change the threshold concentration driving a behavioural response. We therefore believe that sensitivity to the odorant was only slightly affected in our protocol. Our results thus do not support the previous interpretation and rather suggest that olfactory pre-exposure induces a change in the hedonic value of the odour. Although we did not succeed in elucidating the exact nature of the underlying mechanism, we can reject an association of the odour with the absence of food as an interpretation of the observed behavioural changes; this is because addition of food did not abolish the repulsion to the pre-exposed odour. In addition to ruling out previous interpretations of odour pre-exposure effects, this study stresses the complexity of Drosophila larval behaviour. Keywords: Drosphila larvae; odorants; olfactory learning Both vertebrates and invertebrates show efficient behaviour in response to biologically relevant olfactory signals. They are able to extract odours related to food, dangerous conditions or mates from a highly complex chemical environment. Accordingly, their sensitivity to background odours is subject to modification, acting mainly through the mechanism of olfactory adaptation. In addition, the actual meaning of an odour is not rigidly programmed, but depends on its context and may change over time. Therefore, the olfactorily driven behaviours of animals tend to adapt to the local environment, notably by olfactory learning. These behavioural modifications, albeit well defined in human psychophysiological assays, are difficult to identify in experiments involving animal models.
Olfactory adaptation is defined by psychophysiologists as a reduction in sensitivity to an odour after repeated or prolonged exposure to that same odour (Dalton 2000) . This definition comprises both olfactory adaptation and habituation as defined by Bernhard & van der Kooy (2000) , and gives no indication about its cellular basis, that is, sensory adaptation (Zufall & Leinders-Zufall 2000) or central habituation (Wilson 2000) . Different properties of olfactory adaptation behaviour have been highlighted. For instance, the degree of adaptation depends on the intensity of the odorant during pre-exposure, and is odorant specific. Indeed, odorant specificity has been used to test discriminative ability in Drosophila: a decrease in the response to an odour B after pre-exposure to an odour A has been interpreted as an incomplete discrimination of the two odours (Cobb & Domain 2000; Boyle & Cobb 2005) .
Olfactory learning has been studied intensively, in particular in the context of classical conditioning in both vertebrates and invertebrates, using many different approaches (reviewed in Milner et al. 1998; Davis 2005 
